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:awhab nakataynem ayas ini nagneD  
.1   kutnu nakujaid hanrep muleb nad ilsa halada ini ispirks apureb ayas silut ayraK
 ,siset ,anajras( nupapa kimedaka raleg naktapadnem  ,)ayniagabes nad isatresid
 id nupuam uaiR misaK firayS natluS iregeN malsI satisrevinU id kiab
.aynnial iggnit naurugrep  
.2   ini silut ayraK inrum  iridnes ayas naitilenep  ilaucek ,nial kahip nautnab apnat ,
gnibmibmep nesod mit nahara  ut ayrak isakilbup kah nad  ini sil  adap ada
2 gnibmibmep nad 1 gnibmibmep ,silunep . 
.3   uata silutid halet gnay tapadnep uata ayrak tapadret kadit ini silut ayrak malaD
 nakmutnacid salej nagned silutret araces ilaucek ,nial gnaro nakisakilbupid
ktubesid nagned haksan malad nauca iagabes  nad ayngnaragnep aman na
.akatsup ratfad malad id alup nakmutnacid  
.4   irah naidumekid alibapa nad aynhuggnuses nagned taub ayas ini naataynreP
 akam ,ini ayas naataynrep malad naraneb kaditek nad nagnapmiynep tapadret
reb kimedaka isknas amirenem aidesreb ayas  halet gnay raleg natubacnep apu
 amron nagned iauses aynnial isknas atres ,ini silut ayrak anerak helorepid
.aisenodnI kilbupeR arageN nad iggniT naurugreP id ukalreb gnay mukuh  
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,naataynrep taubmem gnaY  
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 halet nup imaK nad ,?umadad nakgnapalem halet imak haknakuB
 gnay ,umirad nabeb naknurunem  imaK nad ,umgnuggnup naktarebmem
 natilusek amasreb aynhuggnuses akaM ,umigab um )aman( natubes nakiggnit
 akaM ,nahadumek ada natilusek amasreb aynhuggnuseS ,nahadumek ada
 sarek ajrekeb halpatet )nasuru utauses irad( iaseles halet uakgne alibapa
suru kutnu(  parahreb uakgne halumnahuT adapek aynah naD ,)nial gnay na
lA :SQ( - 1 hariysnI - .)8   
 
,hallA aY  
 naka kadit uknaktawelem gnay apa awhab iuhategnem anerak gnanet ukitaH“
 hanrep nakkat ukkutnu nakridkat id gnay apa nad uk ridkat idajnem hanrep
”uk naktawelem   
— battahk nib ramu  — 
 
 gnay pudih nalaj nagned inalajuk hadus gnay utkaw aynrihka adap naD
 gnay natukatek ,asa ihasabmem gnay hulep setet ,ukridkat idajnem hadus
 nad gnudnebid tilus gnay naasasutupek signat ,hakgnal naktarebmem
gnem hanrep gnay naawecekek irah isaih -  umetreb nad tikgnab hutaj ,irah
gnaro -  idajnem inik ,ukigab namalagnep atujes nakirebmem gnay gnaro
 dujus malad hapmut gnay naaigahabek nad narukuysek hunep nasignat
 uka anerak hareynem hanrep nakkat uka ,tukat hanrep kat ukA .gnajnap
lak uam kat  nad ahasureb ,hakgnalem suret nad ukirid sata nikay uka ,ha
 idaj habureb nalaseynep asar aggnih asa sutup lanegnem apnat a’odreb
 natapmesek uka nakireb uakgnE ,uM napadahid dujusrebuK .nanikayek
 ,uknagnaujrep lawa gnujuhgnep iD iapmas asib kutnu  
uP alageS .hallA ay uM igab ij  
ATNICRET ADNUBI nad ADNAHAYA AWEMITSIRET  
 ukadnubI nad adnahayA kutnu ini licek ayrak haubes nakhabmesrepuK
 atres gnayas hisak nad tahesan ,aod ukirebmem ulales gnay ,atnicret
 paites inalajnem tauk ulales uka aggnih nakitnagret kat gnay nanabrognep
et ...ubI ..,hayA ,,.uknapedid ada gnay nagnatnir  ini licek itkub halamir
  ...umnanabrognep aumes salabmem kutnu odak iagabes  
asod alages halinupmA ,hallA aY umadap nohomem dujusreb uK -  audek asod
 taas ukignayaynem akerem anamiagabes akerem halignayas ,uk aut gnaro
ges akerem halnakireb ,licek hisam uka  ,natahesek tamkin nad tamhar ala
hatnirep inalajnem taat ,rukuysreb ulales gnay tammu akerem halnakidaj -
 nad akerem kutnu suadrif agruys lapmites nasalab halnakireb hallA ay ,uM
 .umakaren ipa awah tagnes aynsanap irad itnan akerem halnakhuaj
....niimaA   
 
 
AMIRET NAPACU  HISAK  
 
 mukiala’umalassA hutakarabaw ihallutamharaw  
nimala’libbar ihalliludmahlA  mala atsemes nahut hallA igab ijup alages ,
hayadih nad tamhar nakirebmem halet gnay -  ,ayN  tapad silunap aggnihes
 malas nad tawalahS .kiab nagned ini ispirks nakiaseleynem nad nakanaskalem
 uaileb anerak ,.W.A.S dammahuM hallulusaR atik nagnujnuj kutnu nakpacu atik
 nagned hunep gnay namaz ek hayilihaj namaz irad aisunam tamu awabmem halet
ep umli .ini gnarakes itrepes nauhategn  
:adapek hisakamiret nakiapmaynem silunep nanusuynep nad nasilunep malaD  
.1  gnaro audeK   adnahayA ,ayas aut  paharaH miharbI heloS  adnubI nad
 maniaP ayas pudih nawalhap nakapurem gnay ayas awij nahaleb ,atnicret .  
.2   adapeK   kapaB  satlukaF nakeD ukales .D.hP ,.cS.M ,.tP.S ,nawrE idE
 misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP
.uaiR  
.3   adapeK .iS.M maZ nashkI airkuyS .rD kapaB  es ukal   idorp autek
 igolonketorgA  malsI satisrevinU nakanreteP nad nainatreP satlukaF  iregeN
.uaiR misaK firayS natluS  
.4  I ,anaskO ub  P.M ,.P.S . I gnibmibmep ukales   nad itnayrA anivrE ubI  ,.P.S ,
.iS.M  u utkaw nakgnaulem halet gnay II gnibmibmep ukales  kutn
isavitom nad gnibmibmem  saib raul gnay .ini ispirks nanusuynep malad a  
.5   kapaB  irdnehkaB nafloS  ,  ,.P.S cS.M .  I ijugnep ukales  nad  ubI  ,inayruS itneP
iS.M ,.P.S  .  nakusam nakirebmem kaynab halet gnay II ijugnep ukales
racnal nad kiab nagned iaseles ini ispirks aggnihes silunep adapek . 
.6   silunep hasaqanuM autek ukales .cS.rgA.M ,.tP.S ,ilA idaysrA .rD kapaB
 silunep adapek nakusam nakirebmem malad utkaw nakgnaulem halet gnay
 nad  ubI cS.M ,.P.S ,avasinnA inaR ailuA .  gnibmibmeP idajnem hanrep gnay
 nakirebmem nad nakiaselesret ini ispirks aggnih luduj naujagnep amales
isavitom  saib raul gnay .ini ispirks nanusuynep malad a  
 
 
.7  II rumkaM murA rubuS .T.P   nad natapmesek nakirebmem halet gnay
 nakukalem silunep kutnu satilisaf  .gnapal ajrek ketkarp  ,anohdamoR kapaB
s atres ,LKP gnibmibmep ukales .P.S namet nad nairah ajrekep ,fats aume - 
 tagnames ,umli nakirebmem halet gnay gnapal ajrek ketkarp namet  nad
naropal aggnihes aynutkaw   .racnal nagned iaseles silunep  
.8  ceK ,nakiraneP aseD baK ,maggnaL natama  halet gnay ,nawaleleP netapu
 atayN ajreK hailuK nakanaskalem malad silunep igab tapmet idajnem
 agraw hurules atres ,ased alapek ukales namehaS narmI .H kapaB .)NKK(
 atres tagnah muynes nagned ayas tubmaynem halet gnay nakiraneP ased
arek .atayN ajreK hailuK nataigek nakanaskalem ayas amales naham  
.9  adnakaK   ,paharaH hayadiH adnainruK adnida atres paharaH zifahlA .M
 irtuP anidnA nad paharaH artuP ailuM acnaP ,paharaH haysnamiD rabkA
ay ,rasebret isavitom nakapurem gnay atnicret paharaH itnaniK  halet gn
 malad silunep adapek nagnukud nakirebmem nad nakaodnem
 hisak nad aod ,tagnames nakirebmem nagned ini ispirks nakiaseleynem
.silunep igab nataukek nakapurem gnay aynsibah adait gnay gnayas  
.01  nameT - nagnaujrepes namet   .A salek  ,sibuL siuM ludbA  ,aramaT acilegnA
 nuraH ,itawamkuS iweD ,iratseL iveD ,imatU sileD ,amusuK iggnA
S odhaS irpeJ ,hafifA lutamkiH ,onoyruS ureH ,disarrA nolobmi  inaiL ,
 dammahcuM ,anitsugA ireM ,itaW anitsugA anairaM ,hanamiaM ,ikzirafaH
huM ,qivaaD imlI lurhaB dammahuM ,moriK  ,anavleD azoR ,labqI damma
 ,noitusaN anamhaR ituT ,itayruS ,otnayirpuS ,inailuY irS ,laziR lusmaS
ilfikluZ nad nawfA ifliZ ,hisgniN atirpoN uyhaW  atres  namet - namet   gnay
 isavitom nad tagnames nakirebmem halet gnay silut silunep tapmes muleb
b silunep adapek  nanusuynep taas adap nupuam nahailukrep taas adap kia
.ini ispirks  
 uti nupapa rasebes nad nupapa kutneb malad utnabmem halet gnay aumeS
s nakaodnem tapad aynah silunep  agome A  TWS hall ulales  ,ignudnilem   atres
salabmem  nad  iohdirem  s ognep nad nasulutek alage aynnanabr . Aa im in. 






RATNAGNEP ATAK  
 
  taridahek rukuys ijuP TWS hallA   nad natahesek nakirebmem halet gnay
nihes silunep adapek natamalesek  nakiaseleynem tapad agg s  ispirk luduj nagned  
“ isamitpO  nakupumeP  ( hituP iwaS  acissarB hc sisneni  .L  )  nakanuggneM
edoteM  seteT   nad launaM  COP isartnesnoK aparebeB adap  .” Sh  nad tawala
kadit malas  ah silunep apul  halet gnay WAS dammahuM ibaN adapek nakrut
 .malsI tamu igab nadaluat irus nad kiabret urug idajnem  
  napacU hisak amiret   silunep nakireb  adapek  k aut gnaro aude   silunep
adnahayA  paharaH miharbI heloS  adnubI nad  maniaP   irebmem halet gnay
.iretam nupuam larom kiab nagnukud  siluneP  gnem aguj amiret nakpacu   hisak
 ubI adapek ,anaskO  P.M ,.P.S s . e agab i  gnibmibmep nesod ubI nad I   anivrE
 ,.P.S ,itnayrA  .iS.M   nakirebmem kaynab halet gnay II gnibmibmep nesod iagabes
tom nad kujnutep ,nagnibmib  ayniaseles iapmas isavi s  ispirk  .ini  hurules adapeK
naker - naker  t gnay id silunep utnabmem kaynab hale  naiaseleynep malad s  ispirk
 ,ini gnay  pad kadit utas naktubes silunep ta -  hisak amiret nakpacu silunep ,utasrep
 naujamek kutnu TWS hallA irad nasalab naktapadnem agomes nad  amasreb
 .itnan naped asam ipadahgnem malad  
 imed acabmep irad naras nad kitirk nakparahgnem tagnas siluneP
aanrupmesek  nasilunep n  lisah naropal  agomeS .ini s  ispirk  ini  nakidajid tapad
naitilenep naudnap iagabes . 
 








( HITUP IWAS NAKUPUMEP ISAMITPO  sisnenihc acissarB  ).L
 LAUNAM NAD SETET EDOTEM NAKANUGGNEM  
COP ISARTNESNOK APAREBEB ADAP  
 
paharaH ihdnawuS uyhaW  ( 11 430601283 ) 
hawab iD  nagnibmib   anaskO nad  itnayrA anivrE  
IRASITNI  
 .namanat adap arah nahutubek ipukucnem kutnu nakukalid nakupumeP
nairebmeP   gnay narakat nakutnenem nagned ayngnitnep amas tapet gnay kupup
 ini naitileneP .kupup naanuggnep isneisife naktakgninem ayapu malad tapret
el gnay kupup nairebmep arac iuhategnem kutnu naujutreb  edotem aratna kiab hib
nagned setet   launam m aguj nad iracne   isartnesnok ( riac kinagro kupup COP )  gnay
kiabret  .aynaudek aratna iskaretni atres  irad naknaskalid ini naitileneP   nalub
iapmas 8102 iraurbeF  8102 inuJ nagned   id  naabocreP nahaL  nainatreP satlukaF
 .uaiR misaK firayS satluS iregeN malsI satisrevinU nakanreteP nad  namananeP
id nakukalid  nakanuggnem nususid gnay gabylop malad  pakgneL kacA nagnacnaR
rotkaf 2 irad iridret gnay lairotkaf )LAR(   nagned 8 nagnalu 6 nad naukalrep  .
 halada amatrep rotkaF nakupumep edotem  irad iridret gnay  farat 2 : 1P = edotem  
nad setet  2P = launam  halada audek rotkaF . nok :farat 4 nagned COP isartnes   =1K
= 4K ;ria retil/lm 2 = 3K ;ria retil/lm 1 = 2K ;ria retil/lm 0   retil/lm 3  lisaH .ria
 kiab hibel gnay lisah nakirebmem setet edotem awhab nakkujnunem naitilenep
 .launam edotem adap irad itamaid gnay retemarap aumes adap  iskaretni tapadreT
 iggnit retemarap adap utiay ,COP isartnesnok nad kupup nairebmep arac aratna
 maluj ,namanat  naknarasiD .raka gnirek tareb nad raka hasab tareb ,nuad
.ria retil/lm 2 COP isartnesnok nagned setet edotem nakanuggnem  
 






NOITAZIMITPO  FO  ZILITREF NOITA  YROCIHC  ( ).L sisnenihc acissarB   
 EHT GNISU  PIRD DNA  LAUNAM  DOHTEM  TA   TNEREFFID
SNOITARTNECNOC  FOL FO  
 
)43060128311( paharaH ihdnawuS uyhaW  
itnayrA anivrE dna anaskO fo ecnadiug eht rednU  
TCARTSBA  
 noitazilitreF  si  .stnalp fo stnemeriuqer tneirtun eht teem ot tuo deirrac
 thgir eht gniylppA  ni esod derusaem eht gninimreted sa tnatropmi sa si rezilitref
.esu rezilitref fo ycneiciffe eht esaercni ot troffe na   woh tuo dnif ot smia yduts sihT
srezilitref retteb edivorp ot   htiw pird eht neewteb  launam dohtem   dnif osla dna
 tseb eht tuo o noitartnecnoc ( rezilitref cinagro diuqil f FOL tni eht dna )  noitcare
owt eht neewteb  . er sihT  detcudnoc saw hcraes morf   8102 yraurbeF ot   8102 enuJ
eht ta   ytlucaF ecneicS laminA dna erutlucirgA fo mraf tnemirepxe hcraeser S  etat
 natluS fo ytisrevinU cimalsI uaiR misaK firayS .  ni tuo deirrac saw gnitnalP
 )LAR( ngiseD dezimodnaR yletelpmoC lairotcaf a gnisu degnarra sgabylop
 htiw srotcaf 2 fo gnitsisnoc snoitacilper 6 dna stnemtaert 8  eht si rotcaf tsrif ehT .
hw dohtem noitazilitref slevel 2 fo stsisnoc hci :  1P rd = dohtem pi   = 2P dna
tartnecnoc eht si rotcaf dnoces ehT .launam slevel 4 htiw COP fo noi :  = 1K  0
/lm taw fo retil re = 2K ;  /lm 1 retaw fo retil = 3K ;  /lm 2 retaw fo retil = 4K ;   3
/lm  stluser retteb evag dohtem pird eht taht dewohs stluser ehT .retaw fo retil  rof
o sretemarap lla  neewteb noitcaretni na si erehT .dohtem launam eht naht devresb
 yleman ,COP fo noitartnecnoc eht dna rezilitref fo noitartsinimda fo dohtem eht
 yrd toor dna thgiew tew toor ,sevael fo rebmun ,thgieh tnalp fo sretemarap eht
si tI .thgiew  tem pird eht esu ot dednemmocer  2 fo noitartnecnoc a htiw doh
m .retaw fo retil/l  
 
yeK  hc :sdrow i yroc  ,dohtem pird ,noitazilitref , rezilitref cinagro diuqil  
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.I  NAULUHADNEP  
 
.1.1  gnakaleB rataL  
hitup iwaS   halada  takaraysam iramegid gnay naruyas sinej utas halas
aisenodnI   uata hitup iohc kap nagned lanekid asaib gnay .  aniC aynlasa aragen iD
 iwas  kob tubesid nial aragen id nad anic hitup sibuk uata kap iohc tubesid hitup
yohc   hitup naruyas uata ( nimgnehS , )7002 . uad naruyas nakapurem hitup iwaS  n
atres aynasar kane gnay   tikides atres C nimativ nad A nimativ gnudnagnem
hilid uti babes helO .B nimativ  hitup iwas akam ,aynnimativ nagnudnak irad ta
 iwas uti niales ,atik hubut igab anugreb pukuc gnay nuad naruyas nakapurem
 sinej nagned halak kadit gnay iggnit gnay izig nagnudnak iaynupmem aguj hitup
aynnial nuad naruyas  ( amusuK , )2102 .  iwas namanaT  hitup nakulremem   rusnu
igab aidesret nad pukuc gnay arah  kutnu aynnagnabmekrep nad nahubmutrep  
 ,lamiskam gnay iskudorp naklisahgnem ayapu akam   iskudorp natakgninep
kahasuid a adap n  kutnu fitategev kudorp natakgninep   tubesret ayapu gnukudnem
nakukalid  ep u nahabman arah rusn .  
 turuneM  )6102( arutlukitroH laredneJ tarotkeriD nad kitsitatS tasuP nadaB
 ajas 4102 nuhat atad irad ,natakgninep imalagnem suret atipak rep iwas ismusnok
4 natakgninep imalagnem 5102 aggnih  nad % 98,6  6102 nuhat lanoisan ismusnok
 igal takgninem  gnay ,% 4,1 kaynabes  pait takgninem suret naka nakarikrepid
 .aynnuhat ,aratnemeS  dorp nad 4102 ,3102 nuhat irad iwas isku  turutreb 5102 -
536 :utiay nanurunep imalagnem turut 002.006 ;874.206 ;827.  not  alaks kutnu nad ,
P  ,isnivor  id iwas iskudorp  3102 nuhat irad uaiR aggnih   :utiay ,7102  ;091.3 ;484.3
not 616.2 ;845.2 ;045.1  )8102 ,SPB(  . k ayntakgninem nikameS  naka nahutube
naruyas ayapu alup nakhutubid akam , - iskudorp naktakgninem kutnu ayapu ayn  .
 namanaT  rusnu alibapa kiab nagned hubmut naka les arah  aynpudih ama
 gnay arah rusnU .ihunepret hutubid  alibapa pukuc naka kadit namanat nak
 hanat irad nakladnagnem ajas  anerak ,  utaus  arah rusnu nakhutubmem namanat
aynnahubmutrep asam malad pukuc gnay  kupup nakulrepid uti anerak helO .




.kkd gnallunaM  )4102(   awhab nakataynem p pume uk na   aynasaib  nakukalid
 ,nahamelek aparebeb iaynupmem tubesret arac numan ,hanat iulalem  rusnu utiay
imalagnem arah   ,naicucnep  nakhab nasapmil napaugnep .  nagned iauses ini laH
 naitilenep lisah  )9002( likA  gnay c awhab nakataynem  ara gnep isakilpa na   kupup
id rabesid nagned  naakumrep sata  naakumrep ek marisid mulebes nakturalid nad
 namanat gnilikes id hanat lisah nakirebmem   gnay kiab gnaruk  gnay kupup anerak ,
misum adap anerak paugnem naka naigabes nakirebid   tagnas aradu uhus gnirek
kupup aggnihes sanap  aumes kadit  helo paresid tapad  namanat  .  
S  malad nial isulo  ayapu nagned halai arah rusnu nagnalihek nakenem  arac  
 kupup nakisakilpagnem ata namanat hubut iulalem  kupup halitsi nagned lanekid u
nuad  . numaN ,  nuad iulalem kupup nairebmep  ataynret nahamelek ikilimem aguj  
amas gnay  naitilenep lisah nagned iauseS .napaugnep nad naicucnep itrepes ,
 ayaruniS kkd  )5102( .  awhab  iggnit gnay najuh haruc adap huragnepreb   isakilpa
gnay ,nuad iulalem kupup   ,najuh ria helo naicucnep idajret naktabikagnem
 malad gnudnakret gnay arah rusnu aggnihes kupup   .gnarukreb idajnem  
 nakutnenem nagned ayngnitnep amas tapet gnay kupup nairebmep araC
takgninem ayapu malad tapet gnay narakat  nad kupup naanuggnep isneisife nak
 nad najuh haruc ,aisenodnI itrepes hasab siport haread iD .namanat sativitkudorp
iggnit fitaler uhus ,  .iggnit aguj arah napaugnep nad naicucnep takgnit aggnihes
c ,arah napaugnep nad naicucnep nakenem kutnU p nairebmep ara tapet surah kupu  
( niddurfayS .)5102 ,   kutnu nakukalid tapad gnay ayapu utas halaS nakenem  
arah nagnalihek  halai  nagned  edotem urinem   metsis adap setet  .setet isagiri  
I  naakumrep adap nahalrep araces ria nairebmep arac utaus halada setet isagir
id uata hanat   haread id ria nagnudnak arahilemem nad namanat narakarep haread
 naktakgninem upmam aggnihes mumitpo takgnit adap narakarep  nahubmutrep
gninem tapad atres namanat iskudorp nad  ria naanuggnep isneisife naktak
( erameramiS  kd k., .)5102   
 setet edoteM  iakapid gnay adap   metsis  utnabmem naka agudid setet isagiri
 naka atres ,nanaket ignarugnem ,hanat arah rusnu nataafnamep naktakgninem
namanat hubmut nalisahrebek naktakgninem  ,ataruS(  )7002 . nialeS   tapad
iradnihgnem  isalokrep apureb ria nagnalihek  pmil nad metsis ,nasa  setet isagiri  
aguj   gnusgnal tapad ria aggnihes narakarep haread adap ria nakirebmem
 nakanugid  helo ( namanat gnosnugnamiS  kkd ., 3102 .)  
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 nagned kupup naisakilpagnep kutnU edotem   nakanuggnem halsurah setet
 kupup ini lah malad ,iauses gnay kupup sinej  anerak ,riac kutnebreb halsurah
 gnay kupup kutneb kilpaid kutnu naknikgnumem riac  nagned nakisa m edote  
 .tubesret ( riac kinagro kupuP COP ) kupup sinej utas halas nakapurem   iauses gnay
u aguj ini kupup nad tubesret metsis adap nakanugid kutn   radereb kaynab
 COP .narasapid orkim nad orkam arah gnudnagnem   ,gM ,aC ,S ,K ,P ,N( laisnese
,nM ,eF ,uC ,oM ,B  .)kinagro nahab nad   hibel COP adap kinagro nagnudnaK
irad luggnu  kinagrona riac kupup adap  nahab nagnukgnil hamar niales anerak ,
 pares ayad nakkianem ,hanat rutkurts ikiabrepem tapad COP adap kinagro  hanat
 tapad aguj nad ria padahret id napudihek isidnok nakkianem  hanat malad
.)7002 ,orotnamirP(   naktakgninem utnabmem tapad aguj COP uti nialeS  iskudorp
 kupup naanuggnep ignarugnem ,namanat kudorp satilauk naktakgninem ,namanat
gnadnak kupup itnaggnep fitanreta iagabes nad kinagrona  )5102 ,isiraF( . 
 gnay sisod uata isartnesnok nakitahrepmem surah COP nairebmeP
ikameS .namanat padahret nakisakilpaid  akam nakirebid gnay kupup sisod iggnit n
 utigeb ,iggnit nikames naka namanat helo amiretid gnay arah rusnu nagnudnak
 naka urtsuj nahibelreb gnay sisod nagned nairebmep ,numaN .aynkilabes alup
namanat adap nauyalek alajeg aynlubmit naktabikagnem  ( d inaiqziR ,.kk  002 7 .)  
 malad ,nakitahrepid surah aguj mumitpo gnay kupup sisod nairebmep uti kutnU
isod nairebmep /m 2 naknarasid COP adap kupup s lisah irad iauseS .ria retil/  
)1102( amatarP naitilenep  lm 2 COP isartnesnok adap awhab  huragnepreb ria retil/
dahret atayn  pa tareb   nad gnirek tareb   gnacak aguj nad adales namanat hasab
.gnajnap   halmuj ,namanat iggnit adap atayn adebreb COP iwas namanat adaP
 nad nuad rabel ,nuad tareb  namanat  (  gnallunaM kkd  ,. )4102  .  alibapa ,numaN
 nakanuggnem nakukalid kupup naisakilpagnep  asib utnet setet isagiri metsis
namanat nahubmutrep ihuragnepmem malad utnetret isartnesnok habugnem  helO .
 isagiri metsis nagned COP isartnesnok adap naitilenep nakukalid ulrep ,uti anerak
 aguj nad ,setet aynnaisakilpagnep arac . 
sataid nasalejnep iraD , kam  a itilenep  ini na nigni   utaus naukalem
naijakgnep   ispodagnem nagned naksetetid arac nagned kupup nairebmep padahret
 pesnok id naka gnay setet isagiri  arac nagned nakgnidnab /asaib gnay launam  
 aguj nad ,hitup iwas namanat nahubmutrep padahret  nakutnenem isartnesnok  COP  
iwas namanat adap mumitpo gnay  hitup  iskaretni atres  aynaudek ratna . 
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.2.1   naujuT naitileneP  
.1   kiab hibel gnay kupup nairebmep arac iuhategnem kutnU  setet edotem aratna
 launam nad .hitup iwas nahubmutrep padahret  
.2  ay COP isartnesnok iuhategnem kutnU  padahret aynhuragnep kiabret gn
.hitup iwas nahubmutrep  
.3   isartnesnok nad kupup nairebmep arac aratna iskaretni iuhategnem kutnU
.hitup iwas nahubmutrep padahret COP  
 
.3.1  taafnaM  naitileneP  
.1  nahab iagabeS  fitanretla  nad naisakilpagnep kutnu naruyas ayadidub malad  
tapet gnay kupup naanuggnep isneisife  nakirebmem tapad nakparahid atres ,
ab isamrofni kahp ig - .nakhutubmem gnay kahip  
.2   satlukaF irad anajras raleg naktapadnem kutnu tarays utas halas iagabeS
 firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP uaiR misaK  
 
.4.1  sisetopiH  naitileneP  
.1   nairebmeP  kupup edotem nagned   lisah nakirebmem agudid setet  hibel gnay
 kiab  launam edotem adap irad  .hitup iwas nahubmutrep padahret  
.2   isartnesnoK  COP  huragnep nakirebmem agudid ria retil/lm 2  kiabret  padahret
as nahubmutrep .hitup iw  
.3  aynadA   padahret COP isartnesnok nad kupup nairebmep arac aratna iskaretni





iwaS   sateirav hitup atokad   kubreynem gnay nagnolog maladek kusamret
gnalis  nagned   kaget namanat kutneb nad  t  iggni 63 - 24  nuad anraW .mc   hitup iwas
 gnajnap nagned aut uajih  nuad 32 - 41 rabel nad mc 82 -  atres mc 91  kutneb  aynnuad
T .talubmem ayngnuju gnay rulet talub kgna  ia hitup anrawreb nuad   apanek haluti
 hitup iwas tubesid ini namanat p gnay gnajna  iakgnat ayn  iapacnem  21 - 81   mc
 rabel nagned 3-5 mc  nad  nuad iakgnat katel ayn  tapar  . nuad halmuJ   tapad gnay
7 halai ismusnokid - asar ikilimem atres hibel asib nad ialeh 8   gnay  nad sinam kaga
52 halai hitup iwas nenap rumU .hayner - nad manat haletes irah 72   mulebes rumu
( naagnubmep gnitlob 83 ) -  lisaH .manat haletes irah 24 nap ratna rasikreb ne 62 a - 92  
ah/not  b nagned 002 namanat rep tare - g 053 mar  h rep isalupop nad  iapacnem ,ratke
namanat 000.331  )8002 ,natpeD(  
 hitup iwas namanaT  kococ gnay satidomok utas halas nakapurem
aisenodnI id nakayadidubid  siport milkireb gnay .  iwaS p t hitu hubmu   id kiab
et nupuam sanap awahreb gnay tapm  nakahasuid tapad aggnihes ,nignid awahreb  
,iggnit naratad iapmas hadner naratad irad   hibel ipat lamitpo  adap  iggnit naratad  
( )3102 ,iwitarP  . b hitup iwaS aynasai  adidubid  nakay id  001 naiggnitek -  ,lpd m 005
 hanat isidnok nagned ,rubmeg  nad rubus ,sumuh gnudnagnem kaynab   esaniard
.kiab  aggnihes hamel ayahac satisnetni nakulrepid natibibmep aidats adaP  
tapad gnay gnusgnal irahatam ayahac hagecnem kutnu nagnuan nakulremem  
repid nahubmutrep aidats adaP .tibib nahubmutrep nakayahabmem satisnetni nakul  
 .nagnuan nakhutubmem kadit aggnihes ,tauk ayahac  
 mumu araceS hitup iwas  01 naraniynep nakulremem -  uhuS .irah/maj 31
ayadidub kutnu iauses gnay aradu  hitup iwas  51 halada -  52 o  narelot hisam nad C
72 adap - 23  o .C  ratna nababmelek nagned hareaD 08 a -  haread nakapurem %09
 gnay iauses  kutnu  .ini namanat   ,rubus aynhanat halada gnitnep gnilap gnay tarayS
nahab ayak ,rubmeg   gnupmel hanat adap itrepes keceb hadum kadit nad kinagro
tapad ipatet risapreb  udih  sinej hanat adap kiab nagned p l eK .losota m  gnay namasa
iauses  6 Hp halada - 5 Hp narasik adap ipateT .7 ,9-8,  2 hitup iwas   tapad hisam
kiab nagned hubmut  ria nagnudnak adap halada kiab gnay hanat ria nagnudnaK .
utiay ,aidesret  5,2 aratna Fp -  hitup iwas namanat nahal naikimed nagneD .4
riagnep nakulremem  pudih tapad kadit hitup iwas anerak ,kiab pukuc gnay na
gnanegret uata ria nahibelreb gnay hanat adap kiab nagned  ( irasayadnA )9002 ,  .  
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.2.2  hituP iwaS namanaT ayadiduB  
 amas hitup iwas ayadiduB yadidub nagned aynlah  a  naruyas namanat
aynnial  .  turuneM akgneP ialaB k )0102( ibmaJ nainatreP igolonkeT naij  nahutube
hineb   iwas  rasebes manat nahal ratkeh paites kutnu g 056 mar .  iwas hineB
licek ,talub kutnebreb - naakumrep ,licek   nagned sarek kaga nad palikgnem nicil
.namatihek talkoc anraw   ayniadnaes ,kiab satilaukreb surah nakanugid gnay hineB
lah nad nasamek ,nanapmiynep amal nakitahrep atik surah ileb -  .aynnial lah  akiJ
hineb  akam iridnes namanat irad helorepid  id rumureb surah namanat irah 07 sata  
3 irad hibel kadit hineb naanuggnep nad  at .nuh   
hineb aynasaib naiamesrep sesorp adaP  nagnedeb adap atarem rabesid  
naiamesrep   nakanuggnem uata gabylop  taubid iames aideM .marisid nad   irad
at nad gnadnak kupup halet gnay han  .1 : 1 nagnidnabrep nagned naksulahid   hineB
y  rabesid halet gna  ayntujnales nagned pututid   uata gnasip nuad aynnial putunep  
2 amales -3 tubesret naiamesrep nagnedeB .irah  abes nagnuan irebid aynki  .
2 rumureb tibib aggnih nakukalid naiameyneP -3 m ni ugg  ( itawoyteS .)8002 ,  
 napaisrep kutnU l naha nahal aynkiabes ,  nagned haloid uluhad hibelret   lukgnac
alades 02 m - ayapus mc 03  nagnedeb taubid uti haletes ,rubmeg   hara nagned
ek taraB irad rujubmem  .hunep ayahac naktapadnem raga rumiT   nagnedeb rabeL
halada aynkiabes  iauses gnajnap nad mc 03 iggnit ,mc 001  sidnok nahal i  karaJ .
± nagnedeb ratna 03  )hadner Hp( masa gnay nahaL .mc   narupagnep nakukal
tislak rupak nagned  timolod uata  57,0 - 9,5 Hp adap ah/not 32,1 -6 )6002 ,alisuS( . 
 asaib gnay uata nakupumep nakukalid aynkiabes amananep mulebeS
 .rasad kupup tubesid  rasad kupuP mulebes irah 3 nakirebid   kupup apureb ,manat
maya narotok  kupup uata ah/gk 000.02 sisod nagned   lisah kinagro sopmok
narotok( isatnemref  nagned )isatnemrefid halet gnay maya  m/gk 4 sisod 2  .
P reb namanat ahelets nakukalid nalusus nakupume  rumu ± 51 - TSH 02  u  aer  051
g 51( ah/gk m/ 2) ( 0102 ,eohiboB nad idE ). ragA   ,atarem hibel kupup nairebmep
kupup  u kinagro kupup nagned kudaid aer  id nakiral araces nakirebid naidumek  
ulrep akij ,namanat nasirab gnipmas  ah/retil 3 riac kupup nakhabmat  m/lm 3,0( 2  )
manat haletes  na TSM 1 rumureb  .  irah igap adap nakukalid aynasaib nakupumeP
00.90 kupup ratikes - 00.51 lukup ratikes irah eros adap uata BIW 00.01 -  00.61
BIW  ( amagruN  , 102 5). 
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P p sesor  namanane  urab reb namanat haletes nakukalid tapad 2 rumu -  3
2 nuadreb halet uata SSM - rabmel 4 , alet gnay gnabul malad manatid h nakaidesid  .
 hanat nad paugnem kadit namaris ria raga irah eros adap nakukalid namananeP
 .babmel idajnem karaJ  manat  aynmumu nakanugid gnay   x 02 53  mc   ,namiaK(
)4102  . hubmut kadit gnay ada akiJ  ay ,namaluynep ulrep itam uata uti   naitnaggnep
namanat nagned namanat  urab  aynasaib naarahilemep kutnU . p  misum ada
nahal id uata uaramek  .namanat namariynep ulrep ria gnaruk   namariyneP
 lawa irad nakukalid namariynep ,irah eros nad igap adap irah paites nakukalid
nenap iapmas nagnaiyneP .  iwas namanat kutnu  uata ilak 2 nakukalid   nakiausesid
amlug isidnok nagned  nitur araces nakukalid ulrep alib nad  . aamasreB  n nagned  
 nagnaiynep nad narubmeggnep nakukalid  naduluggnep   nad namanat ratikes adap
itah nagned nakukalid - namanat kasurem kadit raga itah  )5102 ,nuhrapuS( . 
malaD  u  nailadnegnep ayap  tikaynep nad amah paites nakukalid ulrep   ,irah
 taas adap hubmut ialum nuad lawa adap iuhatekid ialum nagnares alajeg aynasaib
namanat  51± rumureb - .TSH 02   arac nagned nakukalid asaib amah naiadnegneP
 ,avral ,rulet gnusgnal hunubmem nad pakgnanem nalaj nagned kisif nad kinakem
 id amah nagnares iuhatekid alibapA .nahal id iumetid gnay amah ogami nad apup
adnekid tilus nad tareb pukuc nahal  aynkiabes kisif nad kinakem araces nakil
 .iwaimik araces nailadnegnep nakukalid TPO  amatu   iwas namanat halada  talu  
( nuad alletsolyx alletulP )  ,ayngnaresid halet namanat alibapA . namanat akam  
adisitkesni nagned torpmesid ulrep . ruyas namanat kutnU -  natorpmeynep ,naruyas
 tapad nemusnok adap nanucarek raga nenapid mulebes irah 02 laminim nakukalid
.radnihret  akiJ  aynnailadnegnep tikaynep gnaresret namanat  nakanuggnem  
nama gnay adisitsep nakanug ,adisitsep   itrepes iaruret hadum nad adisitsep  
adisitsep uata itaban adisitsep ,igoloib  adisitsep naanuggneP .kitetnis diorterip  
raneb nagned nakukalid surah  emulov ,sisod ,sinej nahilimep kiab  torpmes  ,  arac
isakilpa ,  aynisakilpa utkaw nad lavretni ( 0102 ,eohiboB nad idE .)  
nakukalid nanenameP  ureb namanat taas adap rum  ±3 manat haletes irah 0  
ek uggnim iapmas amal gnilap uata -  ,agnubreb namanat mulebes manat haletes 7
s atres aynkiabe  itrepes namanat kisif tahilid uluhad hibelret   nad kutneb ,anraw
nuad naruku mem arac kutnU . nena ayn   2 ada arac  utiay  nagned  tubacnem   hurules
nad aynraka atreseb namanat   gnatab lakgnap naigab gnotomem )6002 ,alisuS( . 
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 nenap acsap nanagnanep malaD t nenapid urab gnay namana  aynkiabes  
naktapmetid  uyal tapec kadit raga hudet gnay tapmet id   .ria ikicrepid arac nagned
leS ayntujna  naigab nakhasimem kutnu isatros nakukal   kusub ,aut gnay namanat
.tikas uata  hadaw nakanuggnem asib nanapmiyneP   ,ubmab gnajnarek apureb
kitsalp hadaw  gnabulreb gnay notrak uata - kutnu gnabul  aradu isalukris agajnem  
( 0102 ,eohiboB nad idE ). 
 
.3.2   edoteM nakupumeP  
.1.3.2  araceS  T sete  
 setet araces nakupumep edoteM  gnay kupup nairebmep nakapurem
id  ,naksetetid arac nagned nakireb et edotem urinem nagned  isagiri metsis adap set
 anamid ,setet  setet isagiri i  adap nahalrep araces ria nairebmep arac utaus hala
 naakumrep  nagnudnak arahilemem nad namanat narakarep haread id uata hanat
 naktakgninem upmam aggnihes mumitpo takgnit adap narakarep haread id ria
 isneisife naktakgninem tapad atres namanat iskudorp nad nahubmutrep
.)5102 ,.kkd erameramiS( ria naanuggnep  uti nialeS   setet isagiri metsis  ataynret
 aguj 04 neisife hibel - .)8002 ,anitsuY( lanoisnevnok isagiri nakgnidnabid % 05   
tapad nakparahid setet edotem naisakilpagneP  arah nagnalihek nakenem  .
 setet edotem nagned kupup naisakilpagnep kutnU surah aynutnet   nakanuggnem
nej  anerak ,riac kutnebreb halsurah kupup ini lah malad ,iauses gnay kupup si
edotem nagned nakisakilpaid kutnu naknikgnumem riac gnay kupup kutneb  
.tubesret   isagiri metsis nakanuggnem aynkiabes ini setet metsis nakukalem kutnU
isativarg setet anerak ,  ayag nakanuggnem  narulaynep malad isativarg  ayn ( alaliM  ,
)0102 . metsiS   setet  ulrep kadit inatep ,ayaib tamehgnem hibel asib isativarg
apmop ilebmem  ria nakrilagnem kutnu isativarg ayag nagned pukuc , numan ,  
epmem patet surah narilagnep nemejanam nakitahr  ayn  gnaubret kadit raga
kiab nagned lortnok id asib nad amucrep  ( )1102 ,.kkd marhceM .  
 metsiS  hubut adap sufni itrepes sisrep ayntakgnarep gnasamem setet
 gnaleS .aisunam time t re   id naktakiid gnay gnubat gnales nagned nakgnubmasid
at ,gnubmasret haleteS .gnatab  rupmacid hadus gnay isirtun isiid naidumek gnub
 gnay nasetet tawel namanat ismusnokid gnusgnal naka tubesret isirtun akaM .ria
5 aynnairebmep lavretni malad retime irad raulek - irah 7  ilakes   .)6002 ,hazmaH(
 edotem aynnaisarepognep malaD kalid setet  naku nakanuggnem nagned  
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itrepes gnitnep nenopmok  setenep   nanaket nagned namanat taked nakkatelid gnay
1 irad gnaruk tibed nad licek aynialin nakirebid gnay ,  3 l maj/  ( amuD  , 9002 ), atres  
 nagned ria nakirebmem tapad gnay isakilpa tala nakanuggnem nagned nakukalid
d  nad hadner gnay tibe suret - surenem  id  namanat narakarep ratikes  ( imatU , 7002  .)
tibeD  ulalret gnay   gnaubret uata ria nahibelek namanat nakbabeynem asib iggnit
amucrep  aynkilabes nad   asib namanat anerak hadner ulalret helob kadit aguj tibed
namanat helo paresid asib kadit anerak ria nagnarukek  lisah nakrasadreB .
 )4102( anaikseR naitilenep  hibel tibed nakanuggnem aynkiabes setet metsis malad
 tibed anerak ,maj/l 40,0 irad iggnit ≤  40,0 naktabikagnnem maj/l   retaw serts   adap
 gnay ,namanat gninugnem gnay nuad ,tabmal gnay nahubmutrep nagned nakiricid  
 gnay nuad ,)uyal kaga( lidrek namanat nad rabel kadit . 
( sufni gnales awhab )3102( ornagnapaM turuneM reppird  )  nakapurem
ad kococ gnay nenopmok  mal rutagnem  setet anahredes setet metsis adap na  ,
 anerak  .namanat paites ek nasetet aynlicek raseb rutagnem tapad atik  retemaraP
 isagiri irad amatu setet   nagnapal ajrenik adap  halai nad namagaresek neisifeok  
 ria nakitsapid irad rilagnem  setenep  .  neisifeoK  nagnapal id rukuid namagaresek
naktapmenem nagned  ria nalupmugnep hadaw  .  ,utnetret isarepo utkaw amaleS
gnay ria halmuj   hadaw malad gnupmatid  naidumek  rukuid nakanuggnem   saleg
ruku  ( 3102 ,.kkd ubirasaP .)   
)3002( iepaS turuneM   malad )0102( naebaggnaP , k  namagarese nasetet  
 isagiri isneisife utnenep rotkaf utas halas nakapurem  setet  nagned gnutihid gnay
amasrep nasetet namagaresek neisifeok na  /UC(  fo tneiciffeoC ytimrofinU  nagned )
 naamasrep nakanuggnem nesnaitsirhC  :  
 
𝑈𝐶 �  �1 �
∑( 𝑖𝑋 � 𝑋�)
∑ 𝑖𝑋
� 𝑥 %001  
:anamid  
 UC   = )%( isagiri namagaresek neisifeok  
 iX   = ek hadaw adap ria emulov - )lm( i  
 𝑋�  = atar ialin - )lm( hadaw adap ria emulov irad atar  





lebaT  1.2  .  airetirK  naseteT namagareseK takgniT  
airetirK   UC )%(  
kiaB tagnaS   49 – 001  
kiaB   18 – 78  
kiaB pukuC   86 – 57  
kiaB gnaruK   65 – 26  
kayaL kadiT  05 <  
 
.2.3.2   metsiS M launa  
 kupup nairebmep nagned aynlah amas launam metsis nakupumep edoteM
 naratikes adap gnusgnal kupup nakisakilpagnem nagned utiay ,aynmumu adap
 .nakutnetid halet gnay isartnesnok nagned namanat  itrepes nakupumeP   ini  adap
ires gnay edotem idajnem hadus aynrasad  inatep arap helo kiab ,iakapid gn
.nubekreb asaib gnay nupuam   araC  ayngnitnep amas tapet gnay kupup nairebmep
 isneisife naktakgninem ayapu malad tapet gnay narakat nakutnenem nagned
itrepes hasab siport haread iD .namanat sativitkudorp nad kupup naanuggnep  
 nad naicucnep takgnit aggnihes ,iggnit fitaler uhus nad najuh haruc ,aisenodnI
 arac ,arah napaugnep nad naicucnep nakenem kutnU .iggnit aguj arah napaugnep
 kupup nairebmep .)5102 ,niddurfayS( tapet surah aguj   
ap kaynab ataynret ,naijakgnep iagabreb malaD  abocnem gnay itilenep ar
edi nakgnaunem kutnu -  gnay ada ,kupup nisakilpagnep arac gnatnet aynfitaerk edi
 atres nakumrep id rubatid nad manatid nagned kupup nakirebmem abocnem
namanat naratikes ek marisid mulebes nakturalid  ( likA , )9002  nupiksem ,numaN .
imed edotem ataynret naik - urab edotem   kutnu tilus hisam taubid hadus gnay
,amiretid   ,naabocrep uata licek alakes kutnu aynah nakanuggnem gnay nupada
,gnalureb gnay naajrekep nakukalem surah tagnignem anerak   surah itrepes
 mulebes ulud hibel hanat ignabulem uata uluhad hibelret kupup nakturalem
uti nialeS .nakupumep nakukalem   nagned kupup nairebmep arac -  nakimed arac
 ,nahamelek ikilimem tubesret utiay : imalagnem arah rusnu   ,naicucnep  nasapmil
 nakhab napaugnep  t  kadit gnilap uata ,iradnihid asib muleb hisam ataynre
 risilaminimid (  gnallunaM kkd  ,. )4102 .  
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pu malaD  kiab gnay isirtun uata kupup nairebmep nakukalem kutnu aya
nareh kadit namanat kutnu   ,isavoni utaus taubmem uata nakukalem kaynab akij
nat tagnignem anerak  pukuc gnay isirtun uata arah rusnu nakhutubmem nama
 malad .iggnit gnay lisah nakirebmem tapad aggnihes ,iskudorp naktakgninem  
kaf utas halas nakapurem arah rusnu awhab igal nakugarid kadit aneraK rot   gnay
 nad nahubmutrep gnajnunem ep  gnay namanat nagnabmekr .lamitpo   naanuggneP
 sinej nahilimep nad  kupup  tapet gnay  halas iagabes  kutnu ahasu utas
 arap nad ayadubmem tagnas hadus iskudorp naktakgninem t inatep  hale
 nad kupup awhab paggnagnem upumep arac  gnay lah utas halas iagabes nak  kadit
 tapad ek malad nakhasipid  ahasu nataig ayninat  ( .)7002 ,namraP  
  
.4.2  C kinagrO kupuP ria  
 irad libmaid gnay rasad nahab nagned kupup nakapurem kinagro kupuP
 iraD .imala araces gnudnakret gnay arah rusnu sinej nad halmuj nagned mala
 id radereb gnay kinagro kupup sinej aud ada ,aynkutneb  kupup utiay ,narasap
,iradnuS( COP takgnisid asaib gnay riac kinagro kupup nad tadap kinagro   .)6102
 mizal nad tadap kutnebreb gnay kinagro kupup nakapurem tadap kinagro kupuP
 nakmanebid uata nakrubatid arac nagned aynnaisakilpagneP .inatep nakanugid
 malad  nariac kutnebreb gnay kinagro kupup nakapurem COP aratnemeS .hanat
 ek nakmarisid uata nuad ek naktorpmes id nagned nakisakilpaid aynmumu gnay
.hanat   niru /narotok nad kinagro hapmas /namanat asis irad lasareb aynasaib COP
ed ria malad nakturalid gnay naweh  .utnetret nagnidnabrep nagn  
narotok aynmumU  uata   ,icnilek ,maya ,gnibmak ,ipas itrepes naweh niru
ac kupup iagabes inatep helo naktaafnamid halet nad kaynab pukuc ibab  ri
.)4102 ,akmaH nad asnawaraP(   irad sapelret kadit COP aynkinagro nagnudnak  ,
 orkam rusnu gnudnagnem ini kupup KPN itrepes  gnay   helo nakhutubid tagnas
 gnasgnarem kutnu namanat nakulrepid )N( negortin anamiD .namanat
 nakulrepid )P( rofsoF .nuad nad gnabac ,gnatab amaturet ,namanat nahubmutrep
samep nad raka gnasgnarem kutnu namanat  kutnu )K( muilak atres haub naka
hubut taukrepmem  hobor hadum kadit raga namanat  uata   nad agnub adap rugug
haub  )7002 ,orotnamirP(  .  arah rusnU riac kutneb malad   hadum naka aynutnet
 hanat malad ek kusam hadum hibel anerak ,namanat paresid ( 7002 ,imhaR .)  
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COP  ASAN COP halai ini naitilenep adap iakapid gnay  ini COP .  
 nagnudnak ikilimem  amatu  orkam arah rusnu N ;%21,0 :  5O2P ,0 : ,0 K ,%30 %13  
orkim arah rusnu nad  aN ;%51,0 :  gM ;mpp 88,61 :  uC ;mpp 30,0< :  eF ;mpp 98,21 ,  
nM ;mpp 64,2 :  nZ m atres ,aynnial nad mpp 17,4 :  ikilime  .5,7 :Hp  aguj ini COP
 ikilimem  nagnudnak gro masa  rutagneP taZ atres ,tavluv nad tamuh itrepes kina
 )ninikotis nad nilerebig ,niskua( hubmuT mid  sesorp malad narepreb niskua ana
nahalebmep sesorp malad narepreb ninikotis ,nagnabmekrep nad nahubmutrep   les
 nahubmutrep nad nahabmacekrep adap narepreb nitenik ,nagro nakutnebmep nad
 ,raka nad sanut  gnay nahubmut isareneger sesorp malad narepreb gnay nitaez atres
 nuad uajih nagniraj adap lifoirolk halmuj kaynabrepmem upmam nad aut ialum
 .)6102 ,inailuY(  
Pu ulalem namanat adap nakisakilpa id riac kinagro kup aynaidem i  anerak ,
k kupup irad ilsa naanuge  hanat rubuynep iagabes tubesret ,  ini COP anerak
 adap nakisakilpaid akitek fitkefe aggnihes iretkab gnudnagnem  nupualaW .aidem
p nagnapalid aynnaataynek ,naikimed  nuad ek nakisakilpaid asaib aguj ini kupu
.naktorpmesid arac nagned  nakirebid COP aynasaib sisod nairebmeP   nagned
lm 3 nakhab 2 ,1 narakat ria retil/ .  naitilenep lisah irad numaN nallunaM .kkd g  
( )4102   nakirebmem ria retil/lm 2 COP isartnesnok adap awhab  kiabret gnay lisah
 ,iwas namanat nuad rabel nad halmuj ,namanat iggnit ,namanat tareb padahret
atres   padahret atayn huragnepreb tareb   nad gnirek tareb  namanat hasab   nad adales
( gnajnap gnacak aguj atarP  ,am )1102  .  
 
41  
.III  EDOTEM NAD IRETAM  
 
.1.3  W nad tapmeT utka  
 naitileneP  ini  nakanreteP nad nainatreP satlukaF nahaL id nakanaskalid
 firayS natluS iregeN malsI satisrevinU uaiR misaK nakanaskalid ini naitileneP .  
 irad  nalub 8102 iraurbeF  8102 inuJ nalub nagned iapmas . 
 
2.3  nad nahaB  talA  
 nahaB - malad nakanugid gnay nahab   namanat hineb halada ini naitilenep
s iwa   hitup v  sateira atokaD , COP  ASAN@ , gnadnak kupup  maya .  nakgnadeS  tala
naitilenep malad nakanugid gnay  halada  gabylop  , sufni  , tenarap ,kitsalp , uyak  ,
,retil 5,1 naruku sakeb kitsalp lotob  robmeg gniraynep , ,  ,nagnabmit ilat ,lukgnac , 
,gnales   ,nevo ruku saleg  , naretem  )ruku tala(  ,  ,silut tala  nad rotaluklak hctawpots . 
 
3.3  naitileneP edoteM  
 ini naitileneP  nakukalid d gnay namirepske araces  nakanuggnem nususi
 kacA nagnacnaR pakgneL  AR( L  ) af k lairot  2 nagned  rotkaf . 
kupup nairebmep arac halada amatrep rotkaF   )nakupumep(  sata iridret  2 farat : 
1P   = nairebmep   naksetetid araces  
2P   = nairebmep  araces  launam  
F ka  rot  audek isartnesnok halada  COP  arat 4 irad iridret :f  
K1  =  0 lm retil/  ria  
K2  = lm 1 til/ re  ria  
K3  = lm 2 retil/  ria  
K4  = lm 3 retil/  ria  
  naukalrep isanibmok 8 tapadreT nad  id gnalu  ilak 6 kaynabes  aggnihes ,
 tapadret .naabocrep tinu 84  
 
P isanibmoK .1.3 lebaT  naukalre  
 K1 K2 K3 K4 
P1 P1K1 P1K2 P1K3 P1K4 





4.3  naitileneP  naanaskaleP  
.1  nagnayab hamur nataubmeP  
nagnayab hamuR  id  taub nagned   ,hamur akgnar uata isadnop iagabes uyak
 putunep nakgnades kitsalp nakanuggnem taubid pata /hamur sata putunep kutnu
tenarap nahabmat nagned kitsalep nakanuggnem aguj gnipmas  ales adap -  ales
hamur gnidnid nagned pata naigab . 
.2  naabocrep nagniraj nagnacnareP  
P j nagnacnare  nagnira  naabocrep id nakukal  id ayab hamur malad nagn  .
 tamehgnem kutnU  naanuggnep ayaib  edotem  nakanugid akam setet  natalarep
 itrepes anahredes  uyak nakpaiynem utiay amatreP .retil 5,1 naruku sakeb lotob
d lotob tapmet gnait iagabes nakanugid gnay nagi  gnipmasid manatid ulal gnut
gabylop  gnay lotob adap gnabul taubid nad uyak adap gnutnagid lotob naidumeK .
 natural naidumeK .COP natural nakkusamem tapmet kutnu ilabmek pututid tapad
 gnales iulalem naksetetid rilagnem aynitnan gnay  reppird sufni gnales(  gnay )
 malad ek isirtun nasetet aynlicek raseb rutagnem tapad gnay tala iaynupmem
 paites gabylop .  ayntujnaleS em nagned ijuid setenep gnutihgn  mulov   gnay ria
raulek ulal ,   gnaluid nad ruku saleg maladek gnupmatid  ilak 3 kaynabes  3 amales
maj  nad tibed naiausesek naktapadnem kutnu nakukalid tubesret nagnutihrep ,
setenep namagaresek  ( 3102 ,ornagnappaM .)   nakgnadeS  isakilpa mep  kupup naireb
halai launam araces   kupup nakmariynem ratikes id asaib itrepes  .namanat   
gnutihrep nupadA na  nakutnenem kutnu  nad tibed   nasetet namagaresek
 setet edotem metsis adap  tapad :tukireb iagabes sumur nakanuggnem  






𝑞 = ( tibed retil )maj/  
  𝑣 = retil( emulov ) 
  𝑡 = )maj( utkaw  
 
 𝑞  �
 𝑣
 𝑡  
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.b   namagaresek gnutihrep sumuR nasetet  3002 ,iepaS(  malad  0102 ,naebaggnaP ) 
 
𝑈𝐶 �  �1 �
∑( 𝑖𝑋 � 𝑋�)
∑ 𝑖𝑋
� 𝑥 %001  
:anamid  
 UC   = )%( isagiri namagaresek neisifeok  
 iX   = ek hadaw adap ria emulov - )lm( i  
 𝑋�  = atar ialin - )lm( hadaw adap ria emulov irad atar  
       ∑( 𝑖𝑋 � 𝑋�)  =  isaived halmuj atar tulosba - )lm( narukugnep atar  
.3  naiamesreP  
 aidem adap nakaukalid naiamesreP  narupmac apureb hanat  nad   kupup
 gnadnak 1 emulov nagnidnabrep nagned  : 1  maladek nakkusamid hineB . gabylop  
8 naruku   x 01  mc   rep hineb 1 kaynabes gabylop   hanat ignabulem arac nagned
 malades ±  nakukalid naiameyneP .sulah hanat nagned ilabmek pututid ulal mc 5,0
 rumureb tibib aggnih 2 m ni ugg  ria nagned marisid tibib irah eros nad igap paiteS .
babmel patet raga . 
.4  manat aidem nataubmeP  
aideM   manat  nagned taubid  nakrupmacnem  gnirekid halet gnay hanat
irah aud amales naknigna   nagnidnabrep nagned gnadnak kupup nad 4 : 1 ulal  
 maladek nakusamid gabylop   .mc 04 x 53 naruku  
.5  namananeP  
s nakukalid namananeP  halete  namanat  rumureb 2 SSM   halet tibib uata
 nuadreb 2-4 rabmel , naidumek  nakhadnipid   maladek gabylop  nad   nagned rutaid
 lamitpo gnay manat karaj  utiay 53 x 02  mc . 
.6  naarahilemeP  
 nagned nakukalid naarahilemeP  taas adap irah paites namanat mariynem
 ,irah eros nad igap ubacnem nagned utiay launam araces nagnaiynep nakaukalem  t
ay amlug  hubmut gn .nitur araces   
.7  COP napaisreP  
 helo iakapid asaib gnay lisremok kudorp nakapurem nakanugid gnay COP
 iradnihgnem kutnu halai lisremok COP naanuggnep nasalA .naruyas inatep arap
tem metsis nagned naisakilpagnep taas idajret gnay natabmuynep  anerak ,setet edo
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 hisam gnay sapma tapadret hisam nakritawahkid nataub COP nakanuggnem akij
 .laggnitret  COP uti nialeS lisremok   aguj  hadum aggnihes noi kutnebreb hadus
 lisah naktakgninem kutnu taisahkreb gnusgnal tapad nad namanat helo paresid
nenap  aggnihes ,  naka  retemarap paites irad naadebrep tahilem malad hadum hibel
.aynitnan itamaid gnay   kutnU  gnutihid naka COP isartnesnok nataubmep
nok nagnutihrep nakrasadreb isartnes  .COP  
.8   naukalreP  
COP naukalreP  e kaynabes nakisakilpaid tapm  amanat akitek ilak  n
.TSH 82 nad 12 ,41 ,7 rumureb   nakukalid setet isagiri pesnok nagned naukalreP
 idat nakpaisrepid halet gnay kitsalp lotob maladek COP nakkusamem nagned
 araces nakgnadeS .naksetetid naidumek kutnu  launam metsis  nakirebid COP
nakmirisid arac nagned   itrepes  haread id asaib  uata namanat naratikes narakarep . 
.9  tikaynep nad amah nailadnegneP  
nahagecneP   arac nagned utiay launam araces nakukalid amah
nakgnalihgnem  i nad apup ,avral ,rulet gnusgnal hunubmem uata  gnay amah ogam
nahal id iumetid . 
.01  nenaP  
 nakukalid nanenameP  rumureb halet namanat taas adap 53  H TS   tapet uata
TSM 5 adap  anamid , hitup anrawreb halet gnatab  atres   uajih anrawreb aynnuad
uajih aynitan gnay ,   nenapid  nagned  arac  tubacnem  raka adap iapmas namanat
 nakukalid ayntujnales kutnu natamagnep  ayntukireb . 
5.3  natamagneP  
 nakukalid natamagneP  ialumid gnay uggnim pait  uggnimes taas adap
alrep haletes uata nauk  taas  rumureb namanat  2  , 3, TSM 4   nad nenap taas  )TSM 5(  
namanat iggnit retemarap kutnu   nad nuad halmuj  .  retemarap kutnu nakgnadeS  ,
el  ,nuad gnajnap ,nuad rab  taas adap rukuid namanat raka tareb nad kujat tareb
 .ajas nenap nupadA  :halai itamaid gnay retemarap  
.1  )mc( namanat iggniT  
t narukugneP d namanat iggni nakukali   uata siraggnep nakanuggnem




.2  )ialeh( nuad halmuJ  
j nagnutihgneP  nuad halmu nakukalid   gnutihgnem nagned launam araces
 .namanat adap utasrep utas nuad nuaD   halai nagnutihgnep airetirk kusam gnay
.anrupmes akubret halet gnay nuad  
.3  nuad rabeL   )mc(  
L nuad rabe   rukuid  rukuid gnay rabelret nuad adap  nariggnip irad ialum
 aynnial nuad nariggnip isis ek iapmas nuad  nakanuggnem  /siraggnep ratsim . 
.4  nuad gnajnaP  )mc(  
 gnajnaP nuad   rukuid  gnajnapret nuad adap  irad ialum hanat   ek iapmas
gnuju  nuad  gnajnapret   nakanuggnem  /siraggnep .ratsim  
.5  tareB   hasab  kujat )g(  
 gnabmitid mulebeS  kujat  gnay hanat irad nakhisrebid uluhad hibelret
lepmenem   naidumek  ,naksiritid  ayntujnales kujat  gnabmitid  iuhategnem kutnu  
tareb  hasab  kujat . 
.6  tareB   kujat gnirek )g(  
 haleteS tareb  hasab  kujat  itid  nagned nakgnirekid ayntujnales gnabm
 uhus nagned maj 42 x 2 amales nevo nakanuggnem 70 o  naidumek nad C
 gnutihgnem kutnu gnabmitid tareb   gnirek kujat . 
.7  B tare   hasab  raka )g(  
 raka gnabmitid mulebeS rebid uluhad hibelret  gnay hanat irad nakhis
lepmenem   naidumek ,naksiritid   ayntujnales gnabmitid raka  iuhategnem kutnu  
tareb  hasab  namanat . 
.8  tareB  raka gnirek  )g(  
 haleteS tareb  hasab   nagned nakgnirekid ayntujnales gnabmitid raka
 nagned maj 42 x 2 amales nevo nakanuggnem  uhus 70 o  naidumek nad C
 kutnu gnabmitid  gnutihgnem tareb  .raka gnirek  
6.3  ataD sisilanA  
 sisilanaid naitilenep lisah ataD  kitsitats nagned gar kidis nakanuggnem  ma


















 F gnutiH  
lebaT F  
50.0  10.0  
P p-1 PKJ  PTK  GTK/PTK  - - 
K k-1 KKJ  KTK  KTK GTK/  - - 
K x P  p- k()1 - )1  ( KP(KJ ) KP(TK ) KP(TK GTK/)  - - 
talaG  d( b r()p - )1  GKJ  GTK  - - - 
latoT  d r bp-1 TKJ  - - - - 
 
:nagnareteK  
kaF  = )KF( iskeroK rot Y .. 2 
  rkp  
 halmuJ  ²kjiY Σ = )TKJ( latoT tardauK - KF  
PKJ( P rotkaF tardauK halmuJ  = ) ..iY Σ 2  _ KF  
 rk 
 halmuJ  = )KKJ( K rotkaF tardauK .j.Y Σ 2 KF _  
  pr  
J K nad P rotkaF iskaretnI tardauK halmu  KJ{  KP(  = }) jiY Σ 2  KF _ –  PKJ - KKJ  
  r 
 TKJ = talaG tardauK halmuJ -  PKJ -  KKJ - )KP(KJ  
jnal iju nakukalid akam atayn naadebrep nakkujnunem lisah alibapA  tu
 nakanuggnem nagned tseT egnaR elpitluM s’nacnuD  .%5 farat adap )TRMD(  
g bd ,ρ( αR = αDJU la  )ta  
 : nagnareteK  α  iju farat : atayn  
 ρ naukalrep aynkaynab :  
 R )DJU( nacnuD karaJ ijU lebat irad ialin :  
 GTK  hagnet tardauk ialin :  
� GTK  / nagnalu  
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 .V NARAS NAD NALUPMISEK  
 
.1.5  nalupmiseK  
 naitilenep lisah iraD nakupumep isamitpo   namanat  hitup iwas (  acissarB
sisnenihc  ).L   gnay COP isartnesnok adap launam nad setet edotem nakanuggnem
adebreb  :awhab naklupmisid tapad   
.1   kiab hibel gnay lisah nakirebmem setet edoteM  adap launam edotem adap irad
.itamaid gnay retemarap aumes  
.2  m 2 COP isartnesnok halai kiabret gnay COP isartnesnoK .ria retil/l  
.3   tapadret aynah COP isartnesnok nad kupup nairebmep arac aratna iskaretnI
 gnirek tareb nad raka hasab tareb ,nuad maluj ,namanat iggnit retemarap adap
.raka   
.2.5  naraS  
 ayadidub kutnu nakupumep edotem iagabes nakanugid tapad setet edoteM
 naruyas COP isartnesnok nagned ,hitup iwas itrepes  mumitpo  ria retil/lm 2 P .  ulre
 nahabmanep utiay ,COP isartnesnok nagned tiakret tujnal hibel natilenep aynada




AKATSUP RATFAD  
 
gnugaJ namanaT adap aerU kupuP isakilpA .9002 .M ,likA  ranimeS gnidisorP .
ailaereS lanoisaN  7102 iluJ 92 laggnaT .  namanaT naitileneP ialaB
:ailaereS  01 2-1 70  lah . 
 
irasayadnA  , F  .9002 .  hanaT narameceK sutatS o muimdaK hel  p  nahaL ada
( hituP iwaS ayadiduB  sisnenihc acissarB L.) d  iskudorP artneS i
gnabmeL arutlukitroH  taraB awaJ  . ispirkS  tutitsnI .nainatreP satlukaF .
.rogoB .rogoB nainatreP  
 
 .)iohC kaP( hituP iwaS .1102 .M ,menA /1102/di.oc.topsgolb.nansohmina//:ptth  
iwas/30 - hitup - kap - lmth.iohc .7102 lirpA 42 laggnaT seskaiD .  
 
( iwaS namanaT nopseR .4102 .L ,alejnA aecnuj acissarB  ahret ).L  nairebmeP pad
 namananeP ilaK auD nagned rasaP hapmaS ihsakoB sisoD aparebeB
 .rutlukitreV araceS ispirkS  satisrevinU .nakanreteP nad nainatreP satlukaF .
.uaiR .uaiR misaK firayS natluS iregeN malsI  
 
anaT nopseR .4102 .nafloS .B nad alejnA .L ,.R.A ,avasinnA ( iwaS nam  acissarB
aecnuj   rasaP hapmaS ihsakoB sisoD aparebeB nairebmeP padahret ).L
 .rutlukitreV araceS namananeP ilaK auD nagned igolonketorgA lanruJ  ,
71 :)1(5 - .42  
 
 nad kinagrO kupuP macaM nopseR .4102 .atnaijuT nad onoyraH .G ,.N ,hazizA
 asluM macaM ( misiaC iwaS namanaT lisaH padahret aecnuj acissarB   ).L
sateiraV  nakasoT  . akiporT nainatreP umlI lanruJ 44 :)4(3 , - .15  
 
 .nainatreP nesudorP agraH kitsitatS .6102 .SPB di.og.spb.www//:ptth iD .  seska
102 ieM 13 laggnat adap  laredneJ tarotkeriD nad kitsitatS tasuP nadaB .7
.arutlukitroH  
 
 .8102 .SPB akgnA malad uaiR isnivorP .lah 274 .uaiR .uaiR isnivorP SPB .  
 
 .8002 .nainatreP nemetrapeD oN nainatreP iretneM nasutupeK rom  0571   nuhaT
8002 , sateiraV misiaC ispirkseD  atokaD . .natpeD .atrakaJ  
 
( iwaS ruyaS mariyneP metsiS nugnaB nagnacnaR .5102 .R.Y.E ,iweD  acissarB
sisnenihc   satisnetnI rosneS nad nababmeleK rosneS nakanuggneM ).L
 sisabreB ayahaC .ispirkS .cigoL yzzuF   satisrevinU .kinkeT satlukaF
.rebmeJ  .rebmeJ  
 
amuD , R  . 9002 . nahutubeK  natibibmeP amaleS namanaT riA  ragaP karaJ  
(  sacruc ahportaJ ).L  . ispirkS  . nainatreP igolonkeT satlukaF  .  tutitsnI




 .0102 .eohiboB .J nad .S ,idE naruyaS namanaT ayadiduB  naijakgneP ialaB .
.ibmaJ .ibmaJ nainatreP igolonkeT  
 
 nahubmutreP padahret kumejaM kupuP isartnesnoK huragneP .5102 .S ,nosidE
 .kinopordiH araceS adaleS namanaT ispirkS  nad nainatreP satlukaF .
.uaiR .uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP  
 
narotoK sopmoK sisoD huragneP .5102 .A.A ,isiraF   nad huyuP gnuruB
 lisaH nad nahubmutreP padahret riaC kinagrO kupuP isartnesnoK
( yoC kaP namanaT apar acissarB   .).L ispirkS  .nainsatreP satlukaF .
.rebmeJ .rebmeJ satisrevinU  
 
6002 .hazmaH  .  .rutaiD asiB nenaP seteT isagirI nagneD  .hokotrebvc.www//:ptth
moc .7102 lirpA 82 laggnaT seskaiD .  
 
( iwaS namanaT nopseR .8102 .oyianaT .R nad .Y ,miharbI aecnuj accisarB   ).L
 loggnoB nad gnasiP tiluK )COP( riaC kinagrO kupuP nairebmeP padahret
 .gnasiP natiloporgA lanruJ 36 :)1(5 , - .96  
 
utaimuJ  aparebeB lisaH nenopmoK nad igoloisiF ,igolofroM nopseR .6102 .n
 .iggniT uhuS namakeC padahret idaP sateiraV siseT  halokeS .
.rogoB .rogoB nainatreP tutitsnI .anajrasacsaP  
 
 namanaT natapareK huragneP .4102 .ognebmeP .W nad airakaZ .F ,.S ,namiaK
eP padahret  .hituP iwaS namanaT lisaH nad nahubmutr lanruJ   MIK
umlI satlukaF - nainatreP umli 1 :)1(2 , - .51  
 
( yockaP namanaT lisaH nad nahubmutreP .4102 .S.M ,isaK apar acissarB   ).L
meP nagned p gnadnaK kupuP sineJ auD naireb  .namananeP ilaK auD ada
ispirkS atreP satlukaF .  iregeN malsI satisrevinU .nakanreteP nad nain
.uaiR .uaiR misaK firayS natluS  
 
( hareM gnawaB lisaH nad nahubmutreP .5102 .B.A ,amusuK mucinolacsa muillA  
 .adebreB manaT natapareK nagned mayA gnadnakkupuP irebiD gnay ).L
ispirkS  nad nainatreP satlukaF .  iregeN malsI satisrevinU .nakanreteP
.uaiR .uaiR misaK firayS natluS   
 
E.M ,amusuK  .2102 . upuP narakaT huragneP  huyuP gnuruB narotoK gnadnaK k
t padahre  ( hituP iwaS namanaT lisaH nad nahubmutreP  aecnuj acissarB
 .).L akiporT inaweH umlI lanruJ 7 :)1(1 , - .11  
 
M  isartnesnoK nad sineJ huragneP .4102 .itutsA .P nad imhaR .A ,.S.G ,gnalluna
 iwaS namanaT lisaH nad nahubmutreP padahret riaC kinagrO kupuP
(  aecnuj acissarB .L  )  .nakasoT sateiraV rofirgA lanruJ 33 :)1(31 , - .04  
 
 namanaT nahubmutreP .3102 .N ,ornagnappaM  nad sineJ iagabreB adap irebortS
 metsiS nagned ipaS enirU nad riaC kinagrO kupuP isartnesnoK
 .seteT isagirI kinopordiH sisenegoiB lanruJ 321 :)2(1 , - .231  
 
83  
 padahret rettimE halmuJ huragneP .1102 .aituM .E nad oyirtaS .P ,.S ,marhceM
 .isativarG metsiS seteT isagigrI namagareseK neisifeoK nad rettimE tibeD
nainatreP nakinketeK napareneP nad haimli lanruJ 012 :)1(3 , - .912  
 
 seteT isagirI sisilanA .0102 .D ,alaliM  adap retimE iagabeS sufnI nagned
( numitneM namanaT suvitas simucuC   .).L ispirkS  .nainatreP satlukaF .
.nadeM .aratU aretamuS satisrevinU  
 
( yockaP namanaT nahubmutreP .4102 .namilsuM apar acissarB   nenaP adap ).L
nad ihsakoB nairebmeP nagned audeK nad amatreP   nadnaT sopmoK
 .tiwaS apaleK gnosoK ispirkS  .nakanreteP nad nainatreP satlukaF .
.uaiR .uaiR misaK firayS natluS iregeN malsI satisrevinU  
 
( iwaS namanaT lisaH nad nahubmutreP .5102 .A ,halafruN aecnuj acissarB   ).L
kupuP nahabmaneP nad rupaK nairebmeP nagned   .negortiN ispirkS  .
 firayS natluS iregeN malsI satisrevinU .nakanreteP nad nainatreP satlukaF
.uaiR .uaiR misaK  
 
 riaC kupuP naanuggneP .5102 .akitraK .G.J nad itawamanruP .H ,.P ,amagruN
 naktakgnineM kutnu gnoeK nad hituP iwaS rasaD nahabreB itayaH
skudorP ( hituP iwaS i  sisnenikep acissarB  .))ruoL(  lanruJ uB nitel  
itrohorgA . 061 :)2(3 - 861 . 
 
( iwaS namanaT lisaH nad nahubmutreP .4102 .idahruN aecnuj acissarB   id ).L
 irebid gnay tubmaG aideM egdulS  y sisoD nagned tiwaS apaleK  gna
 .adebreB ispirkS  satlukaF .  malsI satisrevinU .nakanreteP nad nainatreP
.uaiR .uaiR misaK firayS natluS iregeN  
 
 ,gnO aeH n  .3002 .C natabU nad nanakaM taisahK :naruyaS snoitacilbuP nasutU .  
dhB ndS rotubirtsiD nad .lah 651 .rupmuL alauK :  
 
 nagned seteT isagirI nahasabmePaloP sisilanA .0102 .M.F ,naebaggnaP
 hanaT adap retimE iagabeS sufnI gnaleS nad kokoR retliF nataafnameP
 .lositpesnI ispirkS  .aratU aretamuS satisrevinU .nainatreP satlukaF .
.aratU aretamuS  
 
.akmaH nad .R.N.I ,asnawaraP   kinagrO kupuP nairebmeP utkaW lavretnI .4102
 taraD gnukgnaK namanaT iskudorP nad nahubmutreP adap ipaS nirU riaC
 snatper aeomopI( rioP ). ,metsisirgA lanruJ  071 :)2(01 - .871  
 
 nahubmutreP padahret riaC kinagrO kupuP nairebmeP huragneP .7002 .S ,namraP
rP nad ( gnatneK iskudo musorebut munaloS   .).L  imotanA niteluB lanruJ
igoloisiF nad 12 :)2(51 , - .13  
 
 isneisifE sisilanA .3102 .otnasuS .E nad yaluaD .B.S ,onomuS ,.S.I ,ubirasaP
( akgnameS namanaT riA nahutubeK nad seteT isagirI siragluv sullurtiC  )
ositlU hanaT adap  .l nainatreP nad nagnaP asayakeR lanruJ 09 :)1(2 , - .59  
 
93  
( adaleS namanaT iskudorP nad nahubmutreP nopseR .1102 .P.R ,amatarP  acutcaL
avitas   .riaC kinagrO kupuP nairebmeP nad manaT aideM padahret ).L
ispirkS  .aratU aretamuS satisrevinU .nainatreP satlukaF . muS aratU areta . 
 
 padahret nakupumeP isneukerF nad isagirI emuloV huragneP .3102 .E.R ,iwitarP
( iohC kaP iskudorP nad nahubmutreP sisnenihc .pg apar acissarB  nagned )
 .risaP kinopordiH ispirkS .rogoB nainatreP tutitsnI .ainatreP satlukaF .  
.rogoB  
 
orotnamirP  .7002 .H ,  .ruyaS namanaT kupumeM ayadawS rabeneP .        .atrakaJ
.lah 96  
 
 natorpmeyneP utkaW nad isartnesnoK huragneP .7002 .itaimuJ nad .A ,imhaR
S riaC kinagrO kupuP u  gnugaJ lisaH nad nahubmutreP padahret ICA rep
 .sinaM portirgA lanruJ 501 :)3(62 , - .901  
 
anaikseR .4102 .   niaseD d icniC isagirI rettimE ajreniK ijU na  .n ispirkS  halokeS .
 .anajrasacsaP rogoB nainatreP tutitsnI .rogoB .  
 
 nad sisoD huragneP .7002 .onowuY .W.N nad itawrabmA .E ,.F.N ,inaiqziR
hubmutreP padahret riaC kinagrO kupuP nairebmeP isneukerF  nad na
( sicnuB lisaH siragluv suloesahP   .hadneR narataD ).L  hanaT umlI lanruJ
nagnukgniL nad 34 :)1(7 , - .35  
 
fo ecnanimoD .3102 .naharamaS   .sneerG naisA tsgnomA yohC koB
/:sptth esenihc/yrogetac/moc.sserpdrow.naharamas/ - egabbac - kob - /yohc  .
.7102 lirpA 51 adap seskaiD  
 
( ednoK kusuT amluG .8002 .itnayraH .D nad hanajruN .U ,.N ,itawoyteS  ailedeW
atabolirt ( uyniriK nad ) atarodo anealomolhC  kinagrO kupuP iagabes )
( iwaS adap  sisnenihc acissarB  .).L  ,aisorgA atkA lanruJ :)1(11  74 - .65  
 
flehS no gnigakcaP fo tceffE .7002 .L ,nimgnehS -  dessecorP yllaminiM fo efil
( yohC koB sisnenihc acissarB  .).L   dna ecneicS dooF fo lanruJ
ygolonhceT 064 :)3(04 , - .464  
 
.A ,onomuS ,.T.F ,gnosnugnamiS   sisilanA .3102 .otnasuS .E nad hanahoR
( iwaS namanaT riA nahutubeK nad seteT isagirI isneisifE  acissarB
aecnuj .lositpesnI hanaT adap )   ,nainatreP nad nagnaP asayakeR lanruJ
38 :)1(2 - .98  
 
I metsiS riA nairebmeP .5102 .naidrA nad namriwidA ,.D.H ,erameramiS  isagir
 nahubmutreP adap )CPP( riaC pakgneleP kupuP isartnesnoK nad seteT
( iabaC namanaT lisaH nad  muunna mucispaC .).L   enilnO lanruJ





.5102 .hanasaH .Y nad suraB .A ,.A.M ,ayaruniS   nad nahubmutreP snopseR
( ialedeK iskudorP xam enicylG   isartnesnoK padahret ).L d  araC na
 .riaC kinagrO kupuP nairebmeP igolonketokeorgA lanruJ  , 4(1  :) 1271 -
5271 . 
 
 padahret xiM BA nad COP huragneP .6102 .idairaH .S.U nad nedaR .I ,iradnuS
( yohckaP namanaT lisaH nad nahubmutreP  sisnenihc acissarB L  ).  nagned
 .kinopordiH metsiS ,siborgaM lanruoJ  9 :)2(61 - .91  
 
nuhrapuS , S. M ,  . rahsnA   nad Y. gnibmaT .5102 .   kinagrO kupuP huragneP d  na
P CO  d narotoK ira   gnibmaK t iwaS namanaT nahubmutreP padahre  
( L aecnuj acissarB ).  . J lanru  sibketorgA , 206 :)5(3 - 116 . 
 
ataruS , K .7002 .   seteT isagirI nataafnameP u namananeP kutn  anadneC  (  mulatnaS
a mubl  ) d ,taalbmanaB sitirK nahaL i  ,romiT ualuP   araggneT asuN isnivorP
rumiT  . malA isavresnoK nad natuH naitileneP lanruJ 921 :)2(4 , - .831  
 
 .6002 .D.A ,alisuS  namanaT ayadiduB naudnaP naruyaS  imonorgA nemetrapeD .
.lah 131 .rogoB nainatreP tutitsnI .nainatreP satlukaF .arutlukitroH nad  
 
niddurfayS 5102 . .  negortiN nakupumeP nemejanaM p gnugaJ namanaT ada  .
J  lanru treP gnabtiL ,naina  43 (3 501 :) - .611  
 
imatU  , A.B. 7002 . agniraJ ajreniK isaulavE isagirI n  p  isagirI metsiS ada  orciM
yarpS  d  rujaT naabocreP nubeK i - rogoB ,BPI TBKP  . ispirkS  .  satlukaF
igolonkeT  nainatreP  . nainatreP tutitsnI  .rogoB .rogoB  
 
 apaleK riA nairebmeP lavretnI nad isartnesnoK huragneP .6102 .D.E ,inailuY
 nad lisaH padahreT ( hareM adaleS satilauK  avitas acutcaL  .rav apsirC  .)
ispirkS .rebmeJ .rebmeJ satisrevinU .nainatreP satlukaF .  
 
 .P kupuP nad riA isneisifE kutnu tapeT nahiliP isagitreF .8002 .anitsuY







3 naripmaL  . naabocreP haneD  
 
P1K1 1  P1K1 4 P1K1 6 P1K1 2 P1K1 5 P1K1 3 
P1K2 5 P1K2 2 P1K2 3 P1K2 4 P1K2 6 P1K2 1 
P1K3 1 P1K3 4 P1K3 6 P1K3 5 P1K3 3 P1K3 2 
P1K4 5 P1K4 4 P1K4 1 P1K4 2 P1K4 6 P1K4 3 
P2K1 3 P2K1 4 P2K1 6 P2K1 5 P2K1 2 P2K1 1 
P2K2 4 P2K2 1 P2K2 2 P2K2 6 P2K2 5 P2K2 3 
P2K3 4 P2K3 5 P2K3 1 P2K3 2 P2K3 3 P2K3 6 
P2K4 5 P2K4 6 P2K4 2 P2K4 1 P2K4 4 P2K4 3 
 
:nagnareteK  
 P1 : naksetetid araces nairebmep  
 P2 : launam araces nairebmep  
 K1 : ria retil/lm 0 isartnesnok  
 K2 : ria retil/lm 1 isartnesnok  
 K3 : ria retil/lm 2 isartnesnok  
 K4 : ria retil/lm 3 isartnesnok  
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5 naripmaL COP isartnesnoK taubmeM araC .  
 
 
K1 :  ria retil/lm 0 isartnesnoK  
  COP lm 0 nakhabmatid ria lm 0001 malaD  
 
K2 : ria retil/lm 1 isartnesnoK  
  COP lm 1 nakhabmatid ria lm 999 malaD  
 
K3 : ria retil/lm 2 isartnesnoK  
  COP lm 2 nakhabmatid ria lm 899 malaD  
 
K4 :  retil/lm 3 isartnesnoK ria  











8 naripmaL seteT edoteM metsiS nagnutihreP .  
•  eK nagnutihreP - 1 
naukalreP  nagnalU   1 2 3 4 5 6  
1K1P  513  552  513  072  072  082  5071  
2K1P  003  072  003  072  552  072  5661  
3K1P  082  013  003  013  582  072  5571  
4K1P  072  003  072  072  082  003  0961  
latoT        5186  





• nagnutihreP   eK - 2 
naukalreP  nagnalU   1 2 3 4 5 6  
1K1P  523  562  013  562  082  582  0371  
2K1P  592  072  592  082  562  552  0661  
3K1P  072  013  513  013  082  072  5571  
4K1P  082  003  562  072  582  013  0171  
latoT        5586  





• nagnutihreP   eK - 3 
naukalreP  nagnalU   1 2 3 4 5 6  
1K1P  013  552  003  072  072  082  5861  
2K1P  513  072  592  072  552  062  5661  
3K1P  072  003  003  013  003  572  5571  
4K1P  582  013  082  082  082  013  5471  
latoT        0586  









 0 , 482
 1
 �  𝟎 ,  𝟒𝟖𝟐   𝒍 / 𝒎𝒂𝒋  
 𝑈𝐶  � � 1  �
 ∑ � 𝑖𝑥  �  𝑥� �
 ∑ 𝑖𝑥 �  𝑥  %001  � � 1  �
 093  , 38
 5186 �  𝑥  %001  �  ( 1  �   0 , 750 ) 𝑥  %001  �   𝟒𝟗  ,  𝟕𝟐   % 




 0 , 682
 1
 �  𝟎 ,  𝟔𝟖𝟐   𝒍 / 𝒎𝒂𝒋  
 𝑈𝐶  � � 1  �
 ∑ � 𝑖𝑥  �  ?̅? �
 ∑ 𝑖𝑥
�  𝑥  %001  � � 1  �
 893  , 57
 5586
�  𝑥  %001  � ( 1  �   0 , 850 ) 𝑥  %001  �   𝟒𝟗  ,  𝟖𝟏   % 




 0 , 582
 1
 �  𝟎 ,  𝟓𝟖𝟐   𝒍 / 𝒎𝒂𝒋  
 𝑈𝐶  � � 1  �
 ∑ � 𝑖𝑥  �  ?̅? �
 ∑ 𝑖𝑥
�  𝑥  %001  � � 1  �
 193  , 76
 0586




9 naripmaL  . gnutiH F nasakgniR  
 
natamagneP  
gnutiH F  
 KK
)%(  nakupumeP  isartnesnoK   x nakupumeP isartnesnoK  
TSM 2 namanaT iggniT   68,63  **  14,22  **  94,2  nt  56,7  
TSM 3 namanaT iggniT   23,04  **  94,53  **  89,1  nt  23,7  
TSM 4 namanaT iggniT   12,75  **  33,96  **  88,2  * 88,6  
TSM 5 namanaT iggniT   47,75  **  26,16  **  80,3  * 93,6  
TSM 2 nuaD halmuJ      06,3  nt  78,1  nt  76,0  nt  35,01  
TSM 3 nuaD halmuJ   53,21  **  96,3  * 37,0  nt  47,21  
TSM 4 nuaD halmuJ   83,01  **  65,71  **  51,1  nt  39,01  
TSM 5 nuaD halmuJ    56,22  **  69,52  **  96,4  **  14,21  
nuaD rabeL  41,72  **  21,32  **  76,1  nt  67,11  
 nuaD gnajnaP  08,25  **  46,25  **  16,1  nt  23,7  
 tareB hasaB  kujaT  22,13  **  10,82  **  70,2  nt  83,03  
 tareB hasaB  rakA  06,13  **  89,71  **  36,4  **  89,52  
kujaT gnireK tareB  15,43  **  21,31  **  27,2  nt  75,23  











01 naripmaL  . ijU nad magaR kidiS lebaT  retemaraP aumeS tujnaL  
.1  namanaT iggniT   
• TSM 2  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  A 54,92  1 54,92  68,63  * * 80,4  13,7   B 27,35  3 19,71  14,22  * * 48,2  13,4  %56,7  
B*A  89,5  3 99,1  94,2  nt  nt  48,2  13,4   G 79,13  04  08,0        latoT  72,012  74          
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�
 
𝟎, 𝟖/𝟔 63,0  63,0  63,0  63,0  63,0  63,0  63,0  
%5( TRMD ) 40,1  01,1  31,1  61,1  81,1  91,1  02,1  
• 3 TSM  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  
A 03,85  1 03,85  23,04  * * 80,4  13,7   B 89,351  3 33,15  94,53  * * 48,2  13,4  %23,7  
B*A  16,8  3 78,2  89,1  nt  nt  48,2  13,4   G 48,75  04  54,1             
latoT  26,994  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�𝟏, 𝟓𝟒 /𝟔 94,0  94,0  94,0  94,0  94,0  94,0  94,0  
%5( TRMD ) 04,1  84,1  25,1  65,1  85,1  06,1  26,1  
• 4 TSM  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  A 52,761  1 52,761  12,75  * * 80,4  13,7   B 21,806  3 17,202  33,96  * * 48,2  13,4  %88,6  
B*A  92,52  3 34,8  88,2  * nt  48,2  13,4   G 59,611  04  29,2             latoT  72,8171  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�𝟐, 𝟐𝟗 /𝟔 07,0  07,0  07,0  07,0  07,0  07,0  07,0  
%5( TRMD ) 00,2  01,2  71,2  12,2  52,2  82,2  03,2  
• 5 TSM  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  
A 87,302  1 87,302  47,75  * * 80,4  13,7   B 74,256  3 94,712  26,16  * * 48,2  13,4  %93,6  
B*A  46,23  3 88,01  80,3  * nt  48,2  13,4   G 81,141  04  35,3             
latoT  49,8191  74                
)50,0;04;8(R    2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�𝟑, 𝟑𝟓 /𝟔 77,0  77,0  77,0  77,0  77,0  77,0  77,0  




.2  nuaD halmuJ  
• TSM 2  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  
A 57,0  1 57,0  06,3  nt  nt  80,4  13,7   B 71,1  3 93,0  78,1  nt  nt  48,2  13,4  ,01 53% 
B*A  24,0  3 41,0  76,0  nt  nt  48,2  13,4   G 33,8  04  12,0             
latoT  00,31  74               
• 3 TSM  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  
A 20,6  1 20,6  53,21  * * 80,4  13,7   B 04,5  3 08,1  96,3  * nt  48,2  13,4  47,21 % 
B*A  60,1  3 53,0  37,0  nt  nt  48,2  13,4   G 05,91  04  94,0             
latoT  64,44  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�
 
𝟏, 𝟓𝟒 /𝟔 92,0  92,0  92,0  92,0  92,0  92,0  92,0  
%5( TRMD ) 18,0  68,0  88,0  09,0  29,0  39,0  49,0  
• 4 TSM  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  
A 57,6  1 57,6  83,01  * * 80,4  13,7   B 52,43  3 24,11  65,71  * * 48,2  13,4  39,01 % 
B*A  52,2  3 57,0  51,1  nt  nt  48,2  13,4   G 00,62  04  56,0             
latoT  05,211  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�𝟐, 𝟐𝟗 /𝟔 33,0  33,0  33,0  33,0  33,0  33,0  33,0  
)50,0( TRMD  49,0  99,0  20,1  40,1  60,1  70,1  90,1  
• 5 TSM  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  
A 20,53  1 20,53  56,22  * * 80,4  13,7   B 04,021  3 31,04  69,52  * * 48,2  13,4  14,21 % 
B*A  37,12  3 42,7  96,4  * * 48,2  13,4   G 38,16  04  55,1             
latoT  31,614  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�𝟑, 𝟑𝟓 /𝟔 15,0  15,0  15,0  15,0  15,0  15,0  15,0  






.3  nuaD rabeL  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  A 05,57  1 05,57  41,72  * * 80,4  13,7   B 39,291  3 13,46  21,32  * * 48,2  13,4  67,11 % 
B*A  59,31  3 56,4  76,1  nt  nt  48,2  13,4   G 72,111  04  87,2             latoT  40,676  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�
 
𝟑, 𝟑𝟓 /𝟔 86,0  86,0  86,0  86,0  86,0  86,0  86,0  
)50,0( TRMD  59,1  50,2  11,2  61,2  02,2  22,2  52,2  
 
.4  nuaD gnajnaP  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  A 01,212  1 01,212  08,25  * * 80,4  13,7   B 04,436  3 74,112  46,25  * * 48,2  13,4  23,7 % 
B*A  54,91  3 84,6  16,1  nt  nt  48,2  13,4   G 96,061  04  20,4             latoT  95,2981  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�𝟑, 𝟑𝟓 /𝟔 28,0  28,0  28,0  28,0  28,0  28,0  28,0  
)50,0( TRMD  43,2  64,2  45,2  95,2  46,2  76,2  07,2  
 
.5  kujaT hasaB tareB  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  
A 47,80094  1 47,80094  22,13  * * 80,4  13,7   B 91,598131  3 60,56934  10,82  * * 48,2  13,4  83,03 % 
B*A  97,4679  3 39,4523  70,2  nt  nt  48,2  13,4   G 31,48726  04  06,9651             
latoT  75,121444  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�𝟑, 𝟑𝟓 /𝟔 71,61  71,61  71,61  71,61  71,61  71,61  71,61  












.6  rakA hasaB tareB  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  A 82,34  1 82,34  06,13  * * 80,4  13,7   B 68,37  3 26,42  89,71  * * 48,2  13,4  89,52 % 
B*A  40,91  3 53,6  36,4  * * 48,2  13,4   G 87,45  04  73,1             latoT  41,723  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�
 
𝟑, 𝟑𝟓 /𝟔 84,0  84,0  84,0  84,0  84,0  84,0  84,0  
)50,0( TRMD  73,1  44,1  84,1  25,1  45,1  65,1  85,1  
 
.7  kujaT gnireK tareB  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  A 01,96  1 01,96  15,43  * * 80,4  13,7   B 87,87  3 62,62  21,31  * * 48,2  13,4  75,23 % 
B*A  13,61  3 44,5  27,2  nt  nt  48,2  13,4   G 80,08  04  00,2             latoT  64,804  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�𝟑, 𝟑𝟓 /𝟔 85,0  85,0  85,0  85,0  85,0  85,0  85,0  
 TRMD )50,0(  56,1  47,1  97,1  38,1  68,1  98,1  19,1  
 
.8  rakA gnireK tareB  
 rebmuS
namagareK  KJ  bd  TK  
F- tih  F- lebaT  KK  
 %5  %1  %5  %1  A 94,6  1 94,6  67,15  * * 80,4  13,7   B 85,6  3 91,2  94,71  * * 48,2  13,4  85,83 % 
B*A  60,3  3 20,1  31,8  * * 48,2  13,4   G 20,5  04  31,0             latoT  72,73  74                
)50,0;04;8(R  2P  3P  4P  5P  6P  7P  8P  68,2  10,3  01,3  71,3  22,3  72,3  03,3  
�𝟑, 𝟑𝟓 /𝟔 41,0  41,0  41,0  41,0  41,0  41,0  41,0  
)50,0( TRMD  14,0  34,0  54,0  64,0  74,0  74,0  84,0  
 
